RT801/03/05 mo-se-ozataa—convmcur-ierr 2080080 


FICHE1OF1 MADEINUSA 





IDENTIFICATION 


PRODUCT CODE: MAINDEC-BE-OZRTA-A-D 
PRODUCT NAME: RTSO1I/RTSO3/RT8OS ROM TESTS 


DATE: 29-Aug-77 
MAINTAINER: DIAGNOSTIC GROUP 
AUTHOR: PAUL NELSON 


THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT 
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL 
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATIOM ASSUMES NO 
RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT. 


THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A 
LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE 
TERMS OF SUCH LICENCE. 


DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE 
USE OR RELIABLITY OF ITS SOFTWARE ON EQUIPMENT THAT IS NOT 
SUPPLIED By DIGITAL. 


COPYRIGHT (C) 1977 BY VIGITAL EQUIPMENT CORPORATION 


SEQ 0001 










SEQ 0002 
TABLE OF CONTENTS 


ABSTRACT 

PROGRAM TESTING PHILOSOPHY 
TEST INITIATION 

OPERATOR INTERFACE 

TESTING INDICATC’S 

TESTING CONTROL 

ERRORS 

TEST FAILURES 

CARD/BADGE READ ERRORS 
TEST DESCRIPTIONS 
TROUBLE-SHOOTING FLOW CHARTS 


APPENDIX A M7122 INDICATOR DEFINITIONS 
APPENDIX B M7126 SWITCH SCANNER ROM STATES 
APPENDIX C REQUIRED TESTING DOCUMENTS 


ae errr err eee 
COn-On-O0000 





D 1 
Page 3 
SEQ 0003 
1.0 ABSTRACT 


The basic purpose of the on-board terminal tests is to 


insure that any hordwore failure will result in an error bein 
indicated to the operator or, at minimum, the failure of the uni 
to complete a test. However. due to ROM limitations it is 
impossible to test and report all possible hardwore failure 


conditions. Therefore, the goal of the program wos to explicitly 
test most failure conditions and implicitly test all remaining 
functions. ideally then, the tests will report errors which con 
be mApped into a module (i.e. Serial Bus Port M7122) or inte a 
failing function (i.e. Card Reader Board M7125/Cables/Reader ). 


The tests ore separated into two specific groups, Basic or 
Power-up tests and Extended tests. The former group of tests 
include all tests which are common to all units and/or do not 
require manual intervention for proper execution. These tests 
cre always executed on power-up and also by either operator or 
system command. The latter group of extenced tests are executed 
only by operator command and require either manual selection, 
intervention or observation for proper execution. Essential! 
the first group of tests could be construed as “hard-core' 
processor test and the latter as individual peripheral TYPE 
tests. 


The purpose of this document is to provide a_ basic 
understanding/definition of all the tests, to provide a guide in 
using the tests. and to provide interpretation of all resulting 
failures thereby reducing repair time 
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SEQ 9004 


2.0 PROGRAM TESTING PHILOSOPHY 


As they currently exist in the RT801-3-5, the ROM based 
diagnostic tests are designed to isolate a problem to the module 
or functional unit only. ailures are reported only as a_ test 
failure - not as a component or functional failure - and each 
test in turn, is designed to test a porticualar feature, module 
or operation of the terminal under test. For instance, Test 21, 
which tests the card reader logic on the M7125. hos twelve 
distinct sub-tests all of which generate the same error and 
indicate only that the M7125 or a reader assembly is bad. if 
test equipment such as a logic analyzer was available the 
determination of which the twelve sub-tests failed would 
undoubtably aid in failing component isolation but under normal 
circumstances this is definitely a non-goal! 





SEQ 0005 


3.0 TEST INITIATION 
3.1 POWER-UP 





Each and every time power is applied to the terminal it will 
execute ao hardware generated "RESTART" and begin execution of the 
basic tests at location 0. 


3.2 HOST COMMAND ~ 


After a terminal has been logged “on-line” by the operating 
system it will respond to a specific “maintenance command" by 
beginning execution of the basic test by executing a “RESTART QO” 
command, thus simulating a power-up sequence. 


3.3 KEY SWITCH 


Each time the key switch is turned from the “OFF” position 
(vertical) to the “MAINTENANCE” position (fully C.C.W.) the 
hardwore will generate a “RESTART 0" command which will force 
execution of the basic diagnostic package. In addition leaving 
the switch in this position will(If unit is a RT801) cause 
execution of preselected tests or(if unit is RT803/805) allow 
selection of the advanced or peripheral tests. 


Ps ‘, 
age 
. SEQ 0006 


4.0 OPERATOR INTERFACE 
4.1 TESTING INDICATORS 


All tests, except the 8080 processor checks, ore preceeded 
by a half second “ALARM” and the test number itself (i.e. 21 to 
82) is also displayed in the units display left justified. 


4.1.1 RT805 ADDITIONAL TEST INDICATOR 


In the RT805 Area Work Station a feature to aid the 
tracking of test execution has been added to supplement the 
displaying of the test numbers. in the RT805 the high digit 
of the test number will be indicated by the lighting of the 
appropriate transaction light. For example if Test 32 is 


being executed, transaction light three will be lit. if test 
80 is being executed transaction light eight will be lit, 
etc, etc. 


4.2 TESTING CONTROL 
The primary operator to terminal interface is the key switch 
mounted on the terminal. it will initiate and controls the flow 


of the tests in all terminals. Following is a breakdown of its 
vorious control functions in the different terminals. 


4.2.1 RT801 KEY SWITCH FUNCTIONALITY 


aa tee tee 
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4.2.1.1 KEY = MAINTENANCE (CCH) 


When the key switch is put in the fully counter 
clockwise position the internal “basic” tests will be 
initiated (as explained in 3.3) and after a successful 
completion (NO C.P.U., RAM or ROM failures) the unit will 
execute a predetermined sequence of “advanced” or periphera! 
tests. The predetermined sequence is: 


TEST 22 . ONE PASS 

TEST 33 ° ONE PASS 

TEST 40 . 15 BADGES 

TEST 81 . re ALL DATA PATTERNS 
TEST 82 COUNT 99999 FLAGS 


Upon completion of the predetermined sequence the 
program will exit to the firmwore 


XXNOTE: For proper operation of all tests the unit 
should be discennected from the Serial Bus 
(i.e. Test 81 will induce bus errors) before 
the execution of Test 81 has begun and recon- 
nected at the beginning of Test 82 


4.2.1.2 KEY = SUPERVISOR(CW) 


if the key is rotated into the "clockwise" position 


before completion of the “basic” tests, repetitive 
iterations of the “basic” tests will begin. Moving the 
switch to the “OFF” position will result in an exit to 


firmwore at the completion of the current pass 





SEQ 0007 


















SEQ 0008 
4.2.2 RT803/RT805 KEYSWITCH FUNCTIONALITY 


4.2.2.1 KEY = MAINTENANCE 


When the key switch is put in the fully 
counter-clockwise postition the internal “basic” tests wil! 
be initiated. Upon completion of these tests the 80 
character plasma display will have a "OO" in it left 
justified. This indicates that the operator may now select 
any of the “advanced” or peripheral tests by depressing two 
numbers on the keypad which correspond to the test number, 
the operator desires to execute. The scceptable number 
pairs (all others will cause only a “blinking” of the “O0"s 
pattern or possibly a “hung” unit) are: 


22. 33, 34, 35, 40, 50, 51,52, 60 


61,62, 70, 71,81, 82, 99. 
KENOTE: The number pair 99 will not initiate a test, 
but will cause an exit from testing to 


operational firmwore 


4.2.2.2 KEY = SUPERVISOR 
(SEE %. 2.1. 2) 


SEQ 0009 

















4.2.3 PANEL SWITCH FUNCTIONS 


4.2.3.1 RT801 


No panel switches ore available or utilized. 


4.2.3.2 RT802/RT805 
4. 2.3.2.1 KEYPAD SWITCHES 


When in "Maintenance" mode and "OO" is a displayed 
the keypad is utilized to enter the desired test number. 
Oniy the numeric switches will be recognized. 


4. 2.3.2.2 FUNCTION SWITCHES 


When in “Maintenance” mode and a_— specific test 
execution has been selected. depressing the "CANCEL" switch 
will cause an exit bock to the "OO" mode. Another test or 
on exit to firmware can then be selected. No other function 
switches are recognized (except in Test 34). 


XKNOTE: Due to test requirements the “CANCEL” 
will not cause on exit from Test 35. The 
key switch must be utilized to exit this test! 
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SEQ 0010 


5.0 ERRORS 
5.1 TEST FAILURES 


On all units the failure of a test/sub-test will result in 
ten iterations of the following sequence: a) sound alarm and 
display test number for .5 seconds. b) clear the screen for a .5 
second period. If Key switch is in "OFF" position, only 4 errors 
will be displayed (and stored) after which the ROM diagnostics 
will exit to operational firmware. 


5.2 CARD/BADGE READ ERRORS 


On a detected read error from either the badge or card 
reader, the fy column and the data read (i.e. the bad data) 
will be issued to the units display. The column will be a 
decimal count ard data an octal count. Depressing the cancel 
switch will cause error reporting and the test to be aborted. 


5.2.1 RT801 REAC ERROR FORMAT 


Due to the limitations of the screen (only 4% char. 
wide) the error data will be sequenced to the display in the 
following manner: a) send column info to the screen left 
justified for 3 seconds. b) clear the screen and display the 
doto read for 3 seconds 


5.2.2 RT803/RT805 READ ERROR FORMAT 


On these units” all dota will be displayed 
simultaneously for 3 seconds in the following format: 
COLUMN (3 decimal digits). SPACE. DATA READ (4 octal 
digits). 


6.0 TEST DESCRIPTIONS 
BASIC TESTS 


6.1 


TEST # BOARD/ASSEMBLY 


20 


21 


30 


M7122 


M7122 


M7125/7 
TYPE 3 READER 


M7125/TYPE 3 
Card Reader 
ASSEMBLY 


M71257 
DISPLAY 
ASSEMBLY 


DESCRIPTION 
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BASIC TEST OF CPU TIME-STATES, REGISTERS 
AND BASIC INSTRUCTIONS. (EXECUTION TIME=20M. S. ) 


COMPLETES CPU TESTS/FUNCTIONS 

BY CHECKING COMPLEX INSTRUCTIONS 
(CALLS, RETURNS. STACK OPERATIONS, 
ETC. ). (EXECUTION TIME=24M. S. ) 


CALCULATION OF ALL ROM CHECKSUM 
COMPARED TO A STORED CHECKSUM 
VALUE. (EXECUTION TIME=360N. S. ) 


PATTERN TESTS FOR RAM. WORST 
CASE NOISE PATTERNS ARE 
EXECUTED 256 TIMES (EXECUTION TIME=14SEC. ). 


CHECK THAT PORT 9 CAN BE READ 

ANC THAT TWO LOWER BITS ARE 

SET “OR TERMINAL TYPE. CHECK 

THAT ALARM AND TIME UPDATE 

ONE-SHOT FUNCTIONS OPERATE. — 
TERMINAL TYPE (801=1, 803=2, 805=3) 


FOR 1.5 SECONDS. 


(EXECUTION TIME=2. SSEC. ). 


INSURES THAT THE CARD/BADGE 


PORTS CAN BE ADDRESSED WITHOUT 
TIMEOUTS AND THAT ALL R/W BITS 
ARE OPERATIONAL. RUNS THE 
HARDWARE “TICK” COUNTER AND 
INSURES FUNCTIONALITY OF THE 
COUNTER, BUFFER FLAGS. AND 
READER INTERRUPTS. (EXECUTION 


TIME=3SEC. ). 


INSURE THAT PORT 8 CAN BE 
ADDRESSED WITHOUT A TIMEOUT 
OCCURRING, INSURES THAT THE 
DISPLAY FLAG CAN BE CLEARED BY 
ISSUING A “CLEAR DISPLAY" 
COMMAND (WRITE BIT 7 TO PORT 8) 
AND WILL BE RESET AGAIN BY THE 


DISPLAY LOGIC. 


(EXECUTION TIME=1. SSEC. ). 


SEQ 0011 
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SEQ 0012 
TEST# BOARD ASSEMBLY DESCRIPTION 


80 M7127 TEST INSURES ALL PORT ADRESSING 
CAN BE DONE WITHOUT TIMEOUT 
OCCURRING, THAT ALL R/W BITS 
ARE FUNCTIONAL. AND WILL DISPLAY 
THE TERMINAL “ADDRESS” FOR .5 
SEC. (EXECUTION TIME=1. SSEC. ). 


6.2 EXTENDED BASIC TESTS-RT803/RT805 


31 M7126 CHECKS OPERATION OF “ENTRY 
ACCEPTED" ONE-SHOT AND ALL 
PORT 21 R/W BITS. EXITS WITH 
SCANNER MAINT. BIT SET IN 
PORT 21. (EXECUTION TIME=4SEC. ). 


32 M71267 CHECKS THAT THE OCTAL VALUES 
FRONT PANEL BETWEEN O AND 37 APPEAR AT 
ASSEMBLY PORT 20 IN SEQUENCE AND WILL STOP AT 
OCTAL VALUE 37 WHEN THE 
“PSEUDO SWITCH" (MAINTENANCE 
BIT 7 IN PORT 21) IS SET 
(EXECUTION TIME=1SEC. ). 


6.3 ADVANCED/PERIPHERAL TESTS 
TEST# BOARD ASSEMBLY DESCRIPTION 


22 M7125 CHECK THAT THE ALARM ONE-SHOT 

1S OPERATIONAL AND ALLOW AUDIO 

VERIFICATION OF THE ALARM 

ITSELF. ON ALTERNATE “ALARMS” 

THE "RELAY" WILL BE “TOGGLED” 

TO ALLOW SCOPING. TEST RUNS FOR 

4S SECONDS PER PASS. 

ALSO INSURES THE DISPLAY TIME-OUT 

ONE-SHOT (40 SEC.) IS FUNCTIONING. 

NOTE: CUSTOMER'S EQUIPMENT 
ATTACHED TO THE RELAY 
CIRCUIT SHOULD BE DETACHED 
BEFORE RUNING THIS TEST. 


TESTS 


33 


34 


35 


40 


50 


BOARD/ASSEMBLY 


7125/01 SPLAY 
ASSEMBLY 


M7126/F RONT 
PANEL ASSEMBLY 


N7126/F RONT 
PANEL ASSEMBLY 


M7125/TYPES 
READER ASSEMBLY 


M7125/TYPE3 
READER ASSEMBLY 
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DESCRIPTION 


INCREMENTING CHARACTERS (OR 
NUMBERS IF A RT801 TERMINAL) 
TO THE DISPLAY. THE TEST WILL 
FILL THE SCREEN WITH A 
CHARACTER/NUMBER AND DELAY 1 
SECOND FOR OPERATOR 
EXAMINATION, THEN UPDATE THE 
SCREEN TO THE NEXT INCREMENTAL 
CHARACTER/NUMBER. TEST WILL 
CONTINUE UNTIL COMMANDED TO 
STOP, OR AFTER ALL 10 DECIMAL 
CHAR. HAVE BEEN DISPLAYED IF 
TERM. 1S A RT8O1. 


ECHOS TO THE DISPLAY THE OCTAL 
VALUE OF THE SWITCH BEING 
DEPRESSED. EXITS WHEN THE 
“CANCEL” SWITCH HAS BEEN 
DEPRESSED. 


TURNS ALL LAMPS ON IN 
FUNCTIONAL GROUPS. SETS THE 
SCANNER “MAINT” BIT BEFORE 
BEGINNING AND INSURES THE 
SCANNER HAS NOT BEEN RESTARTED 
BY SWITCHING NOISE AT THE END 
OF THE TEST. THIS TEST CAN 
ONLY BE EXITED BY TURNING THE 
KEY TO THE NEUTRAL POSITION 
AND THEN RETURNING IT TO THE 
“MAINTENANCE” POSITION! ! 


READS TEST BADGES. REPORTS ANY 
FUNCTIONAL READER ERRORS AND ANY DATA 
COMPARE FAILURES. READER 

ERRORS ARE NOT IDENTIFIED AND 

REQUIRE RE-INSERTION OF THE 

CARD. DATA ERRORS ARE DISPLAYED 

AS FAILING COLUMN FOLLOWED BY 

THE DATA READ ("BAD" DATA). 

TEST BADGE MUST BE INSERTED 

WITH PATTERN ON OPERATORS LEFT. 


READS 22 COL. CARDS 

OR BADGES. DATA PATTERN 1S A “SLIDING 
ONE” PATTERN BEGINNING WITH A 9°S ROW 
PUNCH ON COLUMN 1. ERRORS REPORTED 
ARE THE SAME AS 4.0. CARDS MUST 


BE INSERTED WITH CORNERCUT IN AND TO THE RIGHT. 


SEQ 0013 


52 


60 


61 


62 


BOARD ASSEMBLY 


M7125/TYPE3 
READER ASSEMBLY 


M7125/TYPE3 
READER ASSEMBLY 


M7123 


M7123/SERIAL 
LINE OUTPUT 
DEVICE 


M7123/7SER IAL 
LINE INPUT 
DEVICE 
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DESCRIPTION 


READS 80 COL. MARK CARDS. DATA PATTERN 
ERRORS REPORTED ARE THE SANE AS 

SIMILAR TO TEST 50. 

ALSO, CARDS MUST BE INSERTED WITH CORNER 
CUT IN AND TO THE RIGHT. 


READS 80 COL. PUNCH CARDS. DATA 
FORMAT AND ERROR REPORTING THE 
SAME AS TEST 50. 


TEST INSURES THAT THE SERIAL LINE 
INTERFACE BOARD CAN BE PROPERLY 
ADDRESSED WITHOUT TIMEOUT. THAT 
ALL R/W BITS CAN BE SET AND 
RESET UNDER PROGRAM 
CONTROL. TEST THEN LOOPS DATA 
Ney VIA THE USE OF A MAINTENANCE 
IT. 


OUTPUTS CONTINUOUSLY 

LINES OF 132 CHARACTERS BEGINNING 

WITH A LINE OF “SPACES” (40 OCTAL) 
THROUGH A LINE OF “BRACKETS” (COCTAL 1750 


REPEATS PATTERN UNTIL "CANCEL" DEPRESSED 


ECHOS THE KEYBOARD KEY 

DEPRESSED TO BOTH THE DISPLAY 

AND THE OUTPUT DEVICE. 

NOTE: CONTROL CHARACTERS SUCH 
AS LINE FEED WILL NOT "ECHO" 
PROPERLY TO THE DISPLAY. HOWEVER, 
ALL ALPHANUMERIC CHARACTERS SHOULD 
“ECHO” WITHOUT DEVIANCE. 


SEQ 0014 


71 


81 


82 


BOARD/ASSEMBLY 


M71247170 
LOOPBACK CABLE 
ASSEMBLY 


M7127 


M7127/SERIAL 
BUS LINE 
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DESCRIPTION a 


LOOPS DIGITAL OUT TO DIGITAL 

IN ONE PATTERN AT A TIME. BY 
SETTING THE MAINTENANCE BIT(O) 
IN PORT 40. DATA OUTPUTTED TO 
PORT 43 CAN BE READ DIRECTLY 

IN PORT 4O, LEFT SHIFTED ONE 
BIT IN PORT 41 AND RIGHT 
SHIFTED ONE BIT IN PORT 42. 
ALSO, THE DIGITAL OUT PORT (43) 
1S FULLY READ/WR ITE. 


FUNCTIONS EXACTLY AS TEST 70 
EXCEPT THAT DIGITAL 170 

“MAINT” BIT IS NOT SET. REQUIRES 
A LOOPBACK TEST CABLE. 

XNOTE: THIS TEST SHOULD NOT 

BE RUN UNTIL CUSTOMERS CABLE 

HAS BEEN DISCONNECTED. 


INSURES A FULL DATA PATTERN CAN 

BE “LOOPED” THROUGH THE M7127 
UTILIZING SPECIAL MAINTENANCE 
COMMANDS. 

XNOTE: SERIAL BUS CONNECTOR MUST 
a BEFORE RUNNING THIS 


THIS TEST CONSTANTLY MONITORS 

PORT 0 AND DISPLAYS A RUNNING 

COUNT OF THE FLAGS. AND DATA 

FLAGS SEEN. MONITORING IS 

DONE VIA THE 8080 INTERRUPT 

XNOTE: IF TERMINAL 1S A 801 ONLY THE 
COUNT OF FLAGS WILL BE DISPLAYED 
ALSO, IF TERMINAL IS A 801 

THE TEST WILL EXIT AFTER 

COUNTING 90000 FLAGS. 


SEQ 0015 
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SEQ 0016 
7.0 TROUBLE SHOOTING FLOW CHARTS 
7.1 Hordcore/Basic Tests 
XXXXXKAKAAKAAKAAAAAAKKKX 
7 POWER-UP / 
/ OR / 
7 KEY=MAINTENANCE 7 
XXXXKKKAAAAAAAAAKKK 
| C.P.U TESTS (11,12) 
NO / 
were rere enn e---- ll atti A ALARM 
| | / SOUNDED? 
| 320 4 = = = ROC Oe eoeeesnesese 
| B18 (eccecessesceses | 
| xxx | | 
| | | 
XKXKXXKKAKAAAAAAAAAAAKAKK XXXXKKKAAKKAKAKKE | WV YES ROM CHECKSUMS (13) 
x CHECK P. S. x x x | | 
*  VOLTAGES-CHECK x x REPLACE x ! | 
x M7122 LEO STATES &k x M7122 zk | | 
XXXXKKKKAAKAAAAAAAAAAKAK XXXXXKKKKKKKKKKKK | | 
| | | NO oeneereeceseee--- 
atta | 7 ALARM 
| oo-/ AGAIN 
XXXXXKKAAAKAAAAKKK / ? 
x GS 8 (CC SSE eee 
x RESTART x ' YES 
x x XXXKXXKXAAKKAAKAKKK 
KXXKXKKAAKAAAAAKKE x x 


A WAIT 15 x RAM TESTS (14) 
4 SECONDS x 
KAKKAAAAAAAA AAAS 
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KXXXX 
x1 
xxx 
| 
/ 
NO / DISPLAY 
Seecascosoccesces (occcccccccccccocoe/ =20? 
7 eee eee eee eee eee eee esos 
coceeces / ALARM | 
/ AGAIN? | YES 
eee we we eee ew eee eee eeees | 
| eee eeweee wooo eee= 
| YES YES / 
| Kem w ewe w cow ene nn nn cnccncenn / TEST 
| / 20 ERROR? 
RESRAETEAAATTEE mene re nn nennensncenens 
x REPLACE x | NO 
x M7125 OR x AXXKKAKAAAAAAAAA AAAS 
x DISPLAY x x UNIT DISPLAY x 
KAKXKAKAAAKAAAKKE a A 1 IF RT801 ¥ 
1 x A 2 IF RT803 x 
KXXAAAAAAAAAAA KKK x A 3 IF RT805 x 
x g KXXKKAKAAAA AAA AAA AAAS 
* RESTART * | 
# u I 
AXKKAAAAA AAA KEE | 
| 
Vv 
| 
| 
| 
| 
NO 7 UNIT 
socceoese {cocesecodeswan/ NUMBER OK 
| / ? 
| wee wm mm em em em ee eee eee eee 
KXXAAAAAAAAA AAR AAA AA AKE | 
¥ CHECK | | YES 
x M7125 JUMPERS OR & Vv 
¥ REPLACE M7125 x | 
KXKAAAAAAALA AAA AAA AAA | 
| | 
AXKAAKAAAAAAAAA ATE | 
x i | 
x RESTART x | 
x i Xxx 
KAXAAAAAAAAAAAAEE 2x 


SEQ 0017 


/ 
w2-------------- (sence ene n ee eenene-/ 


| 
KAXKKKAAAAAAAAA AEE 
: t 
t REPLACE x 
x M7125 x 
AXKKAAAAAAAAA AAA 

| 

| 
KAXKKKAAAAAAAAAAAE 
x + 
x RESTART x 
# t 
KKKAAKAAAAAAAAAEE 


1 
KAKKAAAAAARAAAA ARTA LAE 


XK 
x 
x 


REPLACE 7125 
7TYPE 3 READER 
ASSEMBLY. 


x 
a 
x 


KAXKKAAAAAAAAAAA ALARA EY 
| 


KXKKAAAAAAAA AAAS 
x BS 
x RESTART x 
x ¥ 
KAXKKAAAAAAAAAA AS 
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NO 
/ 
YES 

I / 
I 
| 
! 
I 
| 
| 
1 
| 
| 
| 
i 
| 
| 
| 
1 

! NO 
/ 
/ 


=21? 
| 
| 
| 
| 
Vv YES 
| 
| 
! 
I 
| 
| 


TEST 


TEST 


21 


SEQ 0018 


aa 
age 
‘ SEQ 0019 


l 
| 
| 
Pets 3 
x 3x 
ae x 
! 
l 
| 
| 
YES / TEST 
Ray ait i Me alana (+22 eeeeee- / 30 ERROR TEST 30 
l / ; 
petettstssetsesee! | ween nen n acne neenenene 
x REPLACE Xx l l 
47125 /DISPLAY x l l 
x ASSEMBLY x l 
petsttttistttitte: 
! 1 NO 
l l l 
ettettsettsettes! l l 
x x l 
x RESTART l v 
x x l 
tetstttttttsttse: l 
| NQ 9 seeeeennn-------- 
wnneenne-- / DISPLAY 
/ = 80 TEST 80 
7 ? 
| 
1 YES 
| 
| 
YES ween nn nnnnenne- 
o------------- (nan en nn ennnee nnn ennee/ TEST 
/ 80 ERROR 
pettsessses tees ee. / ? 
x K tttttee enna reeereeeen-- 
x REPLACE ¥& l 
x 7127 BOARD * l 
Pttstttettsittis! Y NO 
l 
l 
xe 
testttsttssessec! 4% 
x x 1% 


x RESTART x 
| i 
KXRKAAAAAAAA AAAS 


| 
KAXKAAAAAAAAAARAAAAAA ATE 


x CHECK S.B. JUMPER 
x CARD OR REPLACE 
t M7127 


% 
1 
x 


RXKAKAAAAAAAAAA AAA ALAA EE 
| 


| 

| 
KAXKAAAAAAAAAAAAKE 
A x 
x RESTART x 
x x 
RAXAAAAAAAAA AAAS 
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7 = 1 TO 63 
? 


------- / DISPLAY 


/ = 31 


wae nnnn------- (naeee nnn nenennenn-e-- / TEST 


l 
KAKKKRAAAAA AAAS 
x t 
2 REPLACE x 
a M7126 4 
KXAKKAAAAAAAAAAEE 

| 
KAXKAAAAA AAAS 
x % 
x RESTART x 

x 


x 
KAKA AAAAAAAA TEE 


ot ot 2 
cad 

meu Moe ee 
= 

wt ot 


TEST 80 


1 
KXKEAAAAAAAAAA TE 
t * 


x 
x 


KXKEAAAAAAAAA ATE 


TEST 31 


TEST 32 


SEQ 0020 


(CONTINUED) 
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-------------- (none ee eee nnn n nn nenne-/ TEST 


| 
KEKAAAAAAAAAAAAAAAAAATS 
x 1. REPLACE M7126 + 
x 2. REPLACE FRONT &k 
x PANEL ASSY. * 
KAKAAAAAAAA AA AAA AAA AA KY 
| 
| 
AXKKAAAAAAAA AAAS 
¢ x 
t RESTART t 
x a 


KEXKAAAAAKAAAAAREE 


NOTE 


Actual destination of this "EXIT" is dependent upon 
position of the Key Switch (See Section 4. 2). 


the 


KAKA AAA AEE 
x x 
& EXIT * ss 
x x 
RAXAAAAAAAAAAAEEE 


SEQ 0021 
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SEQ 0022 
7.2 Peripheral /Advanced Tests 
meee 
x 
KEY=MAINT : 
AEXEKAAAAAAA AAAS 
| ~~ 
KXXKKAKAAAAA AAAI 
t EXECUTE A 
x HARDCORE & 
+ TESTS t 
KEXKAAAAAAAAAAAAT 
I 
| 
i 
YES / HARDCORE 
Seg geserenees {coeeseeese/ FAILURE 
| / ? 
SCSSRRACSREESEESE OO BHO ON SORES OeKeSSSesee 
¥ PERFORM x | 
x MAINTENANCE & 1 NO 
xk AS PER 7.1 x | 
AXXAKKAAAAAAAAATY | 
| I 
KXXKKEKSAAAAAKAKE I 
x x | 
a RETRY x ! 
x x ! 
KXKKKAKAAAAAAAKAE I 
| 
Vv 
| 
i 
| 
PROBLEM | SYMPTOM 
| 
! 
{ 
I | | | | l 1 
j | | I I | | 
Vv v v V v Vv Vv 
7.21 7.23 2.0 7.2.4 7.2.5 7.2.6 A&R, 
TERMINAL TYPE 3 TYPE 5 SWITCH PRINTED DIGITAL DISPLAY 
OFFLINE TO READER READER 7 INDICATOR KEYBOARD 170 /RELAY 
SYSTEN ERRORS ERRORS FAILURE . FAILURE FAILURE ALARM 


FAILURES 
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7.2.1 Terminal Offline Flowchart - 


NOTE 


Procedure for RT801 is identical except that the 
test selection is Automatic not manual. 


1 
AXKAAAAAAAAAA ALLE 
x a 
x REPLACE x 
& M7127 x 
KXXAAAAAAAAAAAAAE 

! 
KXKAAAAAAEAAAAAAE 
x z 
| RETRY t 

| 


x 
KXKKAAAAAAAA AAAS 


KXAAAAAAAAAA AAA AAA EEE 
x = 
x “MAINT MODE ; 
x 

KAAAAAAAAAAA AAA AAA AAA 


! 
! 
v 
! 
! 


! 
KAXEAAAAAAAAAAA AAA AA ATE 
x DISCONNECT S. B. x 
x LINE + SELECT x 
* vest *St". * x 
AKKKAAAAAAAA AAA AAA AAAS 


/ TEST 


| 
1 
v 
| NO 
I 
V 


! 
KAKKAAAAAAAAAAARAAAAA AE 
x ALLOW TEST TO RUN & 
x AT LEAST 1 MIN x 
x ALARM 1S CONSTANT *& 
KKAXKAAAALAAAAAA AAA ATTY 

I 


SEQ 0023 
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| 
KEXAAAAAAAA AALS | 
x INSURE S.B. & | 
XLINE CONNECTED & | 
X+GOOD-USE SCOPEX | 
KAXAAAAAAAAAAAAAS | 


| < 
KAXAAAAAARAAAA AAA | 
¥ x | 
4 REPLACE % | 
| M7127 x | 
KXKAAAAAAAAAAA ALY | 
Jocen(cccecnesncoeaeasece | 
KXAAKKAAAAAA AAAS 
A x 
x REPLACE x 


x M7122 x 
KAXKKKAAAAAAAA AALS 


|------------ Janene nen ------------- 


! 

KERKAAAAAAA AAAI 

*RE-CONNECT S. B. ¥ 

x LINE + SELECT & 

x TEST ‘82’. x 

RERAAAAAAAA AAA AE 
| 


! 
! 
! 
! 
! 
! 
| 
v YES 
| 
| 
| 
| 
| 
| 
| 
| 


! 
AXKAAAAAAAAA AEE EE 
x INSURE ALL *& 
x VOLTAGES x 
x OK as 
KEAAAAAAAAAA AAA LE 

I 
KAAAAAAAAAAA AAAS 
x a 
§ REPLACE 3 
4 UNIT | 
KXKAAAAAAAAARA EES 

l 
KAAAAAAAAAA AAAS 
XK 4 
x END x 


aA x 
KEAAAKAAAAA AAA A ES 


SEQ 0024 
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SEQ 0025 
7.2.2 Type 3 Reader Errors - 


NOTE 
Use TEST 51 for checking ‘Mork’ cards and TEST 52 
for punched cords. 
AEXERAAAAAAAAAAA AAAS 
/ / 
7 WAINT. MODE if 
/ 
KXXKRAAAAAAAAA AAAS 
| 
RKKKAAAAAAAA AAA 
x SELECT TEST & 
x ‘50° * 
x x. 
KXXEAAAAAAAAAAA AE 
| 
RESET 
¥ INSERT 22 & 
: COL. BADGES : 
AXXAKAAAAAAAAAAAE 
| 


DATA 
piepiiaiedose (encascums f OR READER 
/ ERRORS? 


1 NO 
KEKAAAAAAA AAAS 
x SELECT TEST & 


| 

I 

| 

! 

| 
KXXXAAAAAAAAAAALE x ‘Si’. or '52' & 

1 

I 

1 

I 


| 
x REPLACE x ¥ x 
x N7125 : eetttt atts tt ttt 
¥ 
AERAAAAAAAAAAETAT | eee eeeeneee----- 
|------ (e--- | / DATA 
RERAAAAAAAATAAAAE 1 YES / OR READER 
x REPLACE TYPE & ------ / ERROR? 
K JREADER £ —— weeneennnnnenne-------- 
% ASSEMBLY ¥ 
eetetetttt tit etsy ARAAAAAAAALE LEE 
x CHECK UNIT. 
pees et eset ey x VOLTAGES 


ax RETRY 4% * & 
boo 6 od 8 9 3 8 8 | KEXKAAAAAA ALAA ATE 
| 


page 26 
age 
' SEQ 0026 


1 
REXEAAAAAAAA AAAS 
x REPLACE x 
x UNIT x 


Bs x 
——— 
KEXAAAAAAAE 


xX END 4% 
KXKAAAAAAEE 






















RT801. 


7.2.3 Type 5 Badge Reoder Errors - ~ 


NOTE 


| 
KAKKAAAAAAAAA ATA 
x 


x : 

| REPLACE ¢ 
x M7125 x 
KXXKAAAAAAAAA AAAS 


|------- {- 


KXRAKAAAAAAAATAATL 
x REPLACE x 
x TYPES READER & 
x ASSEMBLY x 
KAXAAAAAAAAAA ATTY 


\ 
KXXXEAAAAIY 
XKRETRY 4% 
KXXAAAAAAIK 


/ 
/ 
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This test is automatically selected if terminal is a 





KXKKKAAAAAAAA AAA AAAS 


/ 
"MAINT" MODE f 


/ 
KEKAAAAAAAA AAA ATE 
| 


AXKKKAAAAAAAAA ATE 
t SELECT t 
a TEST ¥ 
x *4Q' x 
AEKAAAAAAAAA AAAI 


| 
KAEKKKAAAAAAAA AAA ALAA KAY 


¥ 
x 
x 


INSERT THE TYPES 
TEST BADGE 
15 TIMES 


x 
x 
x 


KXKKKAKAAAAAAAAAA AA AAAS 


KXKKAAAAAAE 


DATA 
OR READ 
ERRORS? 
| 
KEKAEAAAAAAAAAAAY 
x CHECK a 
x UNIT A 
x VOLTAGES x 
RERAAAAAAAAAA AAA 
1 
KEKKAAAAAAAAA AAA 
+ ¥ 
x REPLACE x 
t UNIT x 
KXKAAAAAAAAAAATAY 
1 
KIRKAAAAAAE 
XXEND ak 


7.2.4 Panel Switch/Indicator Failures - 


c ¢ 
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weguemness 
x "MAINT" x 
x MODE x 
ee 
see 


t SELECT 
¥ TEST x 


x | 
agen ween. 


KXKAAAAAAAAAAAA AAA A AALS 

XDEPRESS ALL SWITCHES *% 

x COMPARE RESULTS TO x 

* APPENDIX B. x 

AXKAAAAAAAAAAAAAAAAAAAL 
| 


NO j= eeeeeoeroeoooees- 
eecceesse (eeccccccesccecs / DISPLAY 
| | | ¥ = 
XXXXKXKKKAKKAKAKKK | | 7 PROPER VALUES? 
x x | | ewe eee e nen eee--- 
x REPLACE * | | | 
x M7126 x | I XXXXKKAAKAAAAAA AAA AAA KK 
KKKKKKKAAAKAAAAKKK | | x DEPRESS “LAMP TEST” x 
coceces (scene I x REPLACE BAD x 
| x BULBS. x 
| KXXKKAKAAAAAAAAA AAA AK 
! 
| KXXXXKAAAAAAAAAKAK 
| x SELECT x 
| | x TEST x 
KXKXKXKKKKX | x wy x 
XXRETRY Xx | KKKKKAAAAAAA KAKA 
KXXXKKKKKKX | I 
| eeececeeceeaneaceoecen 
| / ALL 
| 7 LAMPS 
leone -/ ILLUMINATE? 
NO ere e eter reer eresesee-- 


| YES 
KEKEAAAAAAAAAAAAY 
t CHECK 


4 
* P.$. x 
x VOLTAGES x 
KXKAAAAAAAAA AAAS 

| 

AXKKAAAAAAAAA AAT 
x x 
a REPLACE x 
x UNIT x 


KEKEAAAAAAAAAAAAY 
| 


SWITCH PROBLEM 


INDICATOR PROBLEM 


SEQ 0028 
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XEKAAAAAAAE 
XXEND ay 
KEXKAAAAAE 


SEQ 0029 


7.2.5 Printer/Keyboord Failures - 


RAKAAAAAAAA AAT AE 
f + 
© REPLACE x 
x M7123 x 
KXKAEKAAAIAAAA TAS 
l 
KXKAAAAAAAA AAA AEE 
x + 
x RETRY # 
4 x 
KAKAAAAAAAAA AAA KE 
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AXAAAAAAAAAA AAA RAKE 
/ "MAINT' MODE / 
MTT TTT Tite 
| 
MTT TTT 


x SELECT t 
x TEST x 
x ' ‘ x 
KAKKKAAAAAAAAAAAE 
| 
| 
| 
Vv 
/ 60 
/ ERRORS 
| 
| NO 
| 
Vv 


AXXAAAAAARA AAA AAA AAA KAY 
x ALLOW TEST TO x 
x RUN 1 MIN x 
x ALARM IS CONSTANT *& 
KAKAAAAAAAAA AAA AAAS 

| 

| 

| 


Vv 
AXRAAAAAAAA AAA AAS 
x SELECT x 
x TEST + 
x ‘ ‘ x 
AXKKAAAAAAAAAA AAS 

| 


Vv 
RAKARAAAAAAAA ATTY 
x OBSERVE x 
x LINES OF x 
* CHARACTERS & 
KAREAAAAAAA AAAS 

1 

v 


SEQ 0030 


TEST INTERFACE 


TEST OUTPUT DEVICE 


| 
AXKKAAAAAA AAA AEE 
x 


‘ 

a REPLACE x 
x M7123 x 
KAKAAAAAAAAAAAAAY 


eeesece (eco 


KXKAAAAAAAAAAAAAE 

z REPLACE x 

x OUTPUT x 

= DEVICE 1 

AAKAAAAAAAAA AAAS 
| 


Vv 
KAKKKAAARAAAA AAAS 
x 4 
‘ RETRY x 
a x 
KAKA AEE 


r 
Poge 31 


x CHECK P.S. x 
x VOLTAGES % 


KAKKAAAAAAAA AAA AE 

| 

| 
XXKAEAAAAAAAA AAAS 
x * 
x REPLACE t 
x UNIT x 
KAKKAAAAAAAA AAA TY 

I 

v 
KERAAAA AAA ARATE 
t x 
x END + 


t x 
KAKA AAT EY 


TEST INPUT DEVICE 


v 

| 

I 

| 

ANY 
INCORRECT 
CHAR? 

! 

| 

NO 
AXAKAAAAAAAAA AAAS 
x SELECT o 
x TEST x 
¥ "62' is 
KAXXKKAAAAAAAAAAEY 

| 

| 

| 

| - 

| 

| 

| 

! 

Vv 
KXKEAAAAAAAAAA AES 
X KEYS x 
i ECHO OK x 
% ? x 
2222222299922 2 29 | 

! 
AAXAAAAAAAA AREAS 
« x 


| 
KXKKAAAAAA AAA ATE 
x x 


x REPLACE x 
x M7123 - x 
KKAAAAAAAAAA AAAS 
=I 


Vv 
KERAAAAAAARA ATTY 
x REPLACE « 
x INPUT A 
% DEVICE | 
KKAAAAAAAAKAR AAAS 

| 


1 
AXKKAAAAAAAAA ATE 
a | 
a RETRY | 
x a 
RAKAAAAAAAA AAA EAE 


SEQ 0031 


7.2.6 Digital 





170 Foilures - 


| 
HAXKKAAAAAAAA AA AEE 
a ¥ 
x REPLACE A 
¥ M7124 x 
KXKKKAAAAAAAAAAAY 

| 
AXKAAAAAAAR ARATE 
¢ A 
x RETRY * 


x * 
AXKKKKAAAA ERATE 


I 
KXKKAAAAAAAA AAAS 
i . 


x REPLACE 4 
x M7124 x 
KAKEAKAAAAAAA ATS 
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| 
| 
\ 
| 
| 
| 
| 
| 
V 


"aE 
/ 

7 “MAINT"MODE / 

/ / 
scans meme wes 


v 
KXAAAAA AAA AAAS 
x SELECT a 
x TEST x 
x *70' K 
AAKAIAAAAAA AAAS 


/ TEST 


NO 

KXAAAAAAAAAAAAAAAA AAAS 

x ALLOW TEST TO RUN & 

% 1 MIN. ALARM x 

* SHOULD BE CONSTANT % 

KAAAKAAAAAAAA AAA AA AAAS 
| 


v 
KAKAAAAARAAAA AAA A AAA AS 
x IF DIGITAL 170 TEST * 
XCABLE AVAILABLE-DIS- * 
* CONNECT CABLE x 
RXSAAAAAARAAAA AAA AAA AE 

| 


Vv 
AAXKAAAAAAAA RAKE 
x SELECT x 
a TEST x 
* dae ¢ 
KAKAEAAAAAAAA AALS 


NO 





SEQ 0032 


Vv 
KXKKEAAAAAAAAAAAY 
t REPLACE x 
x DIGITAL 170 xk 
x CABLE ASSY & 
XXKKKAAAAAAAAAAAE 


| 
HAKAAAAAA AAA AAAE 
x a 
t RETRY x 
¥ x 
HAKKAR AEE 


—------c 


AXKAAAAAAAA AAR ALE 

a CHECK x 

x CUSTOMERS ¥#% 

x EQUIPMENT & 

KXKKAAAAAAAAAAAEY 
| 


| 
AKKKAAAAAAA AAA AAE 
x CHECK ALL & 
x APPROPRIATE x 
x VOLTAGES x 
KXKAAAAAAAA AAA AES 
| 


| 

| 

| 

Vv 
KAKA KA AAA 
‘ 4 
+ REPLACE x 
x UNIT x 
KAKAAAK AAA AAA AES 

| 

| 

\ 

| 

v 
KKKKAA AERA EES 
4 4 
x END i 


i t 
KEKKAERAARAA EAA EE 


SEQ 0033 


This sequence is automatically selected on a 


Customers relay 


or earlier. tes 
hordwore failure! 


x 
x 
x 


7.2.7 Display, Alarm, Relay Failures - 


NOTE 


wires 


' 
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RT801. 
must be disconnected before 


test operation!!. SXxx4x If rom S pattern is 2304287 


t 22 may fail. this not a 
KAKKAKAAAAAA AAA AA AAE 
/ / 
4 ‘MAINT’ MODE 7 
/ 
KXXKKAAAAAA AAA AAA 
| 
Vv 
KXXKAAAAAAAA AAA AA AAAI 
7 DISCONNECT x 
XCUSTOMERS RELAY WIRES* 
x SELECT TEST 22 x 
AXXEAAAAAAAAAA AAA AAA AEE 
| 
| 
NO / ALARM 
miaticieaiaciaieds (essssecemecsenave/ OK 
! | / ? 
peeessessesseeses! | tee een ennnene------- 
x X | I 
a REPLACE a | v 
a M7125 x i j¥.-= = 9tenecccecseses= 
HXXKKAAAAAAAAE AEE | / RELAY 
jasecsesses {=<= / SWITCHING 
KXXAAAAAA AAA / ? 
k REPLACE (Kt tween renee nn n------ 
x ALARM 7 1 YES 
x ASSEMBLY x Vv 
Tetttttttitii +); oe 
V / DISPLAY 
ttttttttttitts?; soo ooooee 7 BLANK OFFER 
x y | / 40+ SECONDS? 
x RETRY 4 [ j= Sseeseccecoeccenscosece 
x a { ! 
bo 29S ooo oo 8 8 8 8 8 8 | Vv YES 
| 
| KXKKAKAAAAAAK ATES 
tates (eeeceee-- k SELECT x 
| x TEST x 
| : 33 + 
KXXKAAAAAAA ARATE KXKKKKAKAK EAA KKK 
x | 
REPLACE f Vv 


ALARM FAILURE 


1 
AXKKAAAAAAA AAA AEE 
x t 
x REPLACE % 
¥ M7125 x 
AXKAAAAAAAAA AAAS 
KAXKAAAAAAAAAA AAAS 
x REPLACE x 
x RELAY CABLE & 
x ASSEMBLY % 
AXAKEAAAAAATA AAT 

| 


bo 29 oo o> > 2 > 2 2 2 9 0 9 | 
+ x 
x RETRY x 
* x 
KEKE A AAA E EEE 





SEQ 0034 


RELAY 
FAILURE 


i 
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* 7125 % ERAAKAAAAAAA ATES 
KXXEKAAAAAAA AEA * OBSERVE FULL ¥ 
| * DISPLAY CHAR- x 
KXKERAAAAAAAAAEETS * ACTER LINES & 
x 4 EXKKAAAAAAAAATAS 
¢ RETRY t | 
k t | 
KEXKKKAAAEAAAAAEAE | 
| 
| 
i 
v 
v 
| 
| 
| 
' 
| 
i 
| 
NO ALL 
---------- (22-22 ---------/ CHARACTERS 
| | / OK? 
AKAKKEAAARAAAREKE {|  ewcecscccesecsoncccces 
k k \ 
k REPLACE k | Vv YES 
x M7125 x | KXXKKAAAAAAAA AEE 
AXAKKAAAAAAAAAEK i 4 CHECK k 
wonnn--(---------- t gi ‘ 
KXKESAAAAAAAE EAA x VOLTAGES k 
x REPLACE ry Teste ttst ett tees! 
k DISPLAY 4 | ; 
* ASSEMBLY t KKKEKAAAAS AAA EES 
HXAAAAAAAAAAAE AA x i 
v * REPLACE UNIT 4% 
KXKKKAEAAEAAAAAE é t 
x j AXKKAAAAAAA AE AEEE 
k RETRY k Vv 
4 1 OOOO OE 
KKKAAAAAK REAR EEKE k } 
k END x 
4 i 
eset ete ett ttts | 


DISPLAY FAILURE 


SEQ 0035 


> _ ee 
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SEQ 0036 
APPENDIX A. M7122 LED DEFINITIONS 
BOARD POSITION LED NAME NORMAL STATE 
4 
+ 
a INTERRUPT FLICKER ING/OUT 
r) BUS SYNC FLICKERING 
+ 
r) MEMORY READ FLICKERING 
+ 
r) WAIT FLICKER ING/OUT : 
+ 
+ 
+ 
a INTERRUPT FLICKER ING/OUT 
ENABLE 
KEY - 


= POSITION OF A DELETED/NOT USED LED 
@ = ACTIVe LED 


Any deviation from the normal state should be construed as a 
problem and if the LED itself is good the M7122 should be 
considered bad. 


APPENDIX B 
ROM STATE 


APPENDIX C 
C4 


C72 


M7126 
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SWITCH SCANNER ROM STATES. 


KEY DEFINITION 


TRANSACTION SWITCH 


OnE WMSWN— 


RT803 TRANSACTION SWITCH 
SEND SWITCH , 
CANCEL SWITCH 

RESET ERROR SWITCH 

ERASE CHAR. SWITCH 

ENTRY ACCEPTED SWITCH 


KEY PAD “-" 

KEY PAD "." 
o ow “3” 
ie 
” ” bi 
” ih] "y “ 
"” Ld ~~ 
” ~—" 
e wo oF “ 
" e "gs" 
" 7 a 


TEST DOCUMENTS 


TYPE 5 BADGE READER . 

THIS TEST CARD IS A PLASTIC BADGE WITH A 
PRE-PUNCHED “SLIDING ONE” PATTERN. COLUMN 1 
HAS A PUNCH IN DIGIT/ROW 1. COL. 2= PUNCH IN 
ROW 2 - - COL 10 = PUNCH IN DIGIT/ROW 10. 


TYPE 3 COMBINATION READER. 

THIS READER REQUIRES TWO PAPER 80 COL. 

CARDS AND ONE PLASTIC 22 COL. CARD. ALL 

OF WHICH HAVE A COMMON PRE-PRINTED OR 

PRE-PUNCHED “SLIDING ONE” PATTERN. IN ALL 

THREE TEXT CARDS THE PATTERN IS COL 1 = PUNCH 
7PRINT IN ROW 1, COL 2=PUNCH/PRINT IN ROW 2 ETC., 
UNTIL ROW 12 HAS BEEN PUNCHED/PRINTED AT WHICH 
TIME THE — REVERTS TO COL 12 N+1=PUNCH/PRINT 
IN ROW 1, : 


SEQ 0037 


EOF 1DZRTAASEQ 00010000 771129 POP1O 411 





